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^~^ i Abstract. We compare both the Milky Way and M31 to local external disk 

0^ ' galaxies within the same mass range, using their relative locations in the planes 

formed by Y fiat vs. M^f (the TuUy-Fisher relation), ]disk (specific angular mo- 
mentum) and the average Fe abundance of stars in the galaxy outskirts. We 
' (— i '' find, for all relationships, that the MW is systematically offset by f cr or more, 

Oj. showing a significant deficiency in stellar mass, angular momentum, disk radius 

I ■ and [Fe/H] in the stars in its outskirts at a given Y fiat ■ Our Galaxy appears to 

O ' have escaped any significant merger over the last 10-f f Gyr which may explain 

-4—) , its peculiar properties. As with M31, most local spirals show evidence for a 

^ ' history shaped mainly by relatively recent merging. 



1. The MW is a very peculiar galaxy 

00 ■ 

OO ' In Fig. [H we show the local Tully-Fisher Relation (TFR) in K-band, as well as 

the specific angular momentum of the disk idisk vs. the rotational velocity Vfiat- 
In both relations, Vfiat is taken as a proxy for the total mass. Noteworthy, the 
local TFR w as carefully derived co mparing three different local samples (see top- 
left inset and lHammer et al.ll2007l ). Strikingly, the MW systematically falls at ~ 
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1 <T of these relations, conversely to M31: the MW has a smaller stellar mass and 
specific angular momentum, compared to local galaxies of similar total mass. On 
the basis of their location in the (Mk, ^ fiat^ R-d) volume, the fraction of spirals 
5h ' like the MW is ^7% , while M31 appears to be a much more typical spiral (see 

Hammer et al.ll2007l ). The representativity of the MW as a typical spiral galaxy 



is actually even smaller, if one takes into account the iron abundance of the 
stellar halo (see right panel). 

2. Implication for spiral formation 

One can explain the differences between the MW and M31 by the absence of 
significant merger events over the last 10-11 Gyr for the former. On the con- 
trary, M31 has been much more inf luenced by mergers ( and possibly a major 
merger) during the last 8 Gyrs (see iHammer et al.l |2007| for a detailed discus- 



sion). Could the bulk of local spirals be shaped and assembled through a rich 
past merger history during the last 8 Gyrs? Such a scenario is indeed suggested 
by direct observations of violent dynamical processes at work in z~0.6 galaxies 
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Figure 1. Left and middle panels: .^ 

tion for t hree local galaxy sa mples (blue triangles from 'Verheiien ' 20011 red 



K-band TFR and Uisk vs. Yfiat rela- 
iiVerheiien 1 20011 
dots from lPizagno et al]|2007l and black squares from Courtcau 19971 ). Solid 
lines show the fits for the combined three samples, and the dashed lines the 
residual 1 a dispersion. The locations of the MW and M31 are marked by 
two large green dots. In the top-left panel insert, we show the individual 
fits of the TF rela tions for each of the three samples (see more details in 
iHammer et al.ll2007). In the ni i ddle p anel, open stars show results of simula- 
tions bv lSteinmetz fc Navarro I (|1999( ). illustrating the difficulty in reproduc- 
ing the angular momentum of spiral galaxies when using the standard model 
for disk formation. Right panel: Iron abu ndances of stellar haloes of eight 
spiral galaxies (from lMouhcine et al. I[200a ) vs. log(V/zat) (small red points). 
Large green points mark the position of the Milky Way and M31. The full 
line assume s Mstar ^V^dMcGaughl 120051 ) and M^tar "^Z^ following the pre- 
scription of lDekel fc Silkl (fl987D. Red dashed lines identify a box including 
the color measurements of IZibetti et al.l (|2004D . after stacking 1047 edge-on 
SDSS galaxies, and assuming that their colors are dominated by red giant 
stars. 



( Yang et al.l 120071 ). and by the relatively important n iaior merger rate pe r M* 
galaxy during the l ast 11 Gyrs (0. 5-0.7 up to z~l, see lHammer et al.ll2007l . and 
4-5 up to z~3, see IConselice et a l. 2003). In this context, rich major merger 
episodes in the past may explain the Tully-Fisher relation, the angular momen- 
tum problem and the abundances of stars in spiral outskirts. What remains 
unclear is whether or not these properties could be explained by the standard 
scenario for spiral formation, i.e., a monolithic collapse followed by pure secular 
evolution. 
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